Objective: To determine whether implementation of providerinitiated human immunodeficiency virus (HIV) counseling would increase the proportion of tuberculosis (TB) patients who received HIV counseling and testing.
BACKGROUND
Tuberculosis (TB) is the initial clinical manifestation of human immunodeficiency virus (HIV) disease for many people in sub-Saharan Africa, and a very high proportion of TB patients in this region are coinfected with HIV. HIV counseling and testing of TB patients is therefore an important method for identifying HIV-infected individuals, all of whom require HIV care and many of whom are indicated for antiretroviral therapy. [1] [2] [3] [4] [5] [6] A variety of initiatives, including national HIV/acquired immunodeficiency syndrome programs, the Global Fund for AIDS, TB, and Malaria, and the President's Emergency Plan for AIDS Relief, are working toward the goal of providing antiretroviral therapy to millions of eligible HIV-infected individuals in developing countries. It is imperative that individuals be given reasonable opportunities for appropriate HIV counseling and testing, as positive HIV test results are required to initiate care and treatment. In March 2005, it was estimated that of the 837,000 people in need of antiretroviral therapy in South Africa, only 104,600 were receiving it. 7 In the voluntary HIV counseling and testing model, health care workers ask patients if they want HIV counseling and testing. The burden of decision making is placed on the individual patient, and to receive HIV counseling, the patient must say ''yes.'' In June 2004, Joint United Nations Programme on HIV/AIDS (UNAIDS) and the World Health Organization issued a policy statement promoting providerinitiated HIV counseling, which shifts the burden of decision making from the patient to the health care provider.
n . This includes HIV testing for all tuberculosis patients as part of their routine management . patients retain the right to refuse testing, i.e. to ''opt out'' of a systematic offer of testing. 8 Although an ''opt-out'' strategy should increase the uptake of testing by TB patients, data supporting this approach in African settings have not been available. Therefore, we undertook a pragmatic, clinic-based trial to measure the impact of implementing the opt-out strategy on the uptake of HIV counseling and testing by TB patients in a typical TB clinic environment in South Africa, where space and staff are limited.
METHODS

Study Setting and Subjects
The study was performed in the Nelson Mandela Municipality Health District, in and around Port Elizabeth, Eastern Cape Province, South Africa. Twenty medium-sized clinics, representative of the geographic and demographic variability of the Municipality, were selected from the District's 44 primary health clinics based on the presence of a designated TB nurse and new registration of at least 3 TB patients per month. A baseline assessment of each clinic included a review of the clinic TB and HIV records and interviews with the TB and HIV nurses. The designated TB nurse in each study clinic was trained in the Health Department's standard HIV counseling and testing course before the start of the study. No additional staff were provided to the clinics to assist with HIV counseling and testing, as the study was intended to evaluate the impact of the change in strategy in a real-world setting where resources are limited and staff are extremely busy.
Newly registered adult (18 years and older) TB patients who remained in care for at least 14 days from registration, to allow time to receive HIV counseling and testing, were included in the study. TB was defined according to program criteria from the South African Department of Health, and pulmonary and extrapulmonary TB patients were eligible to participate. Patients were excluded if they were less than 18 years old or if they transferred out or died ,14 days from registration.
The primary study outcome was the mean percentage of newly registered TB patients who received HIV counseling and testing in clinics randomized to use the opt-out strategy versus those who continued to use the opt-in approach (control). Secondary outcomes were the mean percentage of HIV test-positive patients and, of those, the mean percentage who were prescribed cotrimoxazole and/or were referred for HIV care.
Ethical approval of the study was obtained from 
Training
All 20 TB nurses received training from the study staff and a Health Department-contracted training nurse in the use of an HIV counseling and testing register before initiation of the trial. TB nurses who worked in the clinics allocated to the intervention arm were invited to attend a 2-day course to learn the strategy of routine, provider-initiated counseling, also provided by study staff and the professional trainer from the Health Department. The TB nurses were trained to incorporate HIV counseling into the TB education given to all newly registered TB patients. The new strategy did not abbreviate the content of HIV counseling. The training encouraged the TB nurses to HIV counsel and test all new TB patients as soon as possible after registration. Treatment protocols were presented according to the national guidelines and included an introduction to The National Antiretroviral Treatment Guidelines for HIV/TB coinfected patients. The training included practical guidance and discussion of methods to enhance patient flow between TB and HIV treatment areas. The primary difference between the intervention training and the HIV counseling and testing modules as established by the South African Department of Health was the pointed emphasis placed on the interaction between HIV and TB. These modules highlighted the increased risk of TB for patients living with HIV and underscored the need for integrated TB and HIV services. The practical modules, through which the intervention clinic nurses practiced HIV counseling for TB patients, included this information, and the trainers echoed this message as part of comprehensive care in a separate training module. Integrated care for TB and HIV was a central message throughout the intervention training.
Data Sources
There were no nationally standardized data collection tools for HIV test results in South Africa at the time of our study, so we designed a registry form for the clinics to document the dates when HIV counseling had been provided, when testing was carried out, and the results of the HIV tests. The TB Register, HIV Counseling-Testing Register, and patient clinical records were the sources of data to measure the study outcomes. Data were abstracted directly from these source documents onto data collection forms by study staff. When data were missing in the TB Register, the TB Treatment Card was checked or the TB nurse was asked to clarify information. Data were entered into a Windows Office Access database and transferred to STATA 8.0 9 and SAS 9.1 10 statistical software for analysis.
Statistical Methods
Based on Health Department estimates before the study, we assumed a 40% baseline rate of HIV counseling and testing for TB patients in the clinics and that 20 newly registered TB patients per clinic would be available for recruitment over a q 2008 Lippincott Williams & Wilkins 6-month period. We used the following Hayes and Bennett formula 11 to estimate the number of clinics to be randomized to each study arm:
where c is the number of clusters required, p 1 and p 0 are the population proportions with and without the intervention, respectively, n is the number of individuals in each group, and k is the coefficient of variation of true proportions between clusters within each group. Assuming 70% counseling uptake in the intervention arm and 40% counseling rate in the control arm (30% difference) and k = 0.30, we estimated that 10 clusters (clinics) of 20 patients each from each of the 2 study arms would be required to achieve 90% power with a 5% type I error rate. Sample size calculations were made intentionally conservative to allow for greater variability between clinics than anticipated. After baseline evaluations and training, the 20 study clinics were randomized in a 1:1 ratio to receive either the optout strategy (intervention clinics) or standard HIV counseling and testing (control clinics). Randomization was constrained so that the 2 study arms were nearly balanced in terms of the total number of clinic patients seen each month, the number of TB cases registered each month, the number of TB patients reported to have received HIV counseling and testing in the months before the intervention, and a summary score of the extent of TB/HIV collaboration as determined by study staff. A customized SAS macro was used to realize the desired constrained randomization. 12 The strategy was implemented at the clinic level, so statistical analyses were also carried out at the cluster level. The x 2 tests adjusted for the intracluster correlation coefficient were used to evaluate differences across study arms, using ACluster software. 13 
Role of the Funding Agencies
The funding agencies played no role in the protocol design, collection of data, analysis, or preparation of this manuscript. The first and senior authors retain full control of all data and were responsible for the decision to submit for publication.
RESULTS
The 20 medium-sized clinics in both study arms were evenly distributed between populations that were primarily Xhosa and so-called colored, who spoke Afrikaans. Between August 12, 2005 , and November 10, 2005, 1072 adult TB patients registered in the study clinics, of whom 754 (70%) met the study criteria and were analyzed. Figure 1 shows the distribution of TB patients considered for trial and reasons for exclusion. A total of 16 TB patients who received HIV counseling were excluded from the analysis because they did not fit study inclusion criteria. The numbers of TB patients and their mean age, sex, site of disease, sputum smear status, and TB treatment history were comparable in the intervention and control clinics ( Table 1) . As would be expected, the majority of cases had sputum smear-positive pulmonary disease. A significant proportion had a history of prior TB treatment. Male patients were older on an average than female patients; the majority of patients were 30-40 years old.
Overall, 104/754 patients (13.8%) received HIV counseling and were tested. Significantly higher proportions of TB patients at intervention clinics were HIV counseled than in control clinics [73/352 (20.7%) vs 31/402 (7.7%), P = 0.011, Table 2 ]. The proportion of patients who received HIV tests was also greater in the intervention arm, 71/352 (20.2%) versus 26/402 (6.5%) than in control clinics (20.7% vs 7.7%, P = 0.009). The overall proportion of patients given counseling who accepted testing was higher in the intervention arm (97%) than in the control arm (79%), but the difference was not statistically significant (P = 0.12). Patients received counseling FIGURE 1. Summary of TB patients excluded from study analysis.
and were tested closer to their date of TB registration in the intervention arm, with a mean of 5.2 days (range 0-21 days) to test in the intervention arm versus 9.6 days (range 0-43 days) in the control arm (P = 0.12).
The proportion of patients tested was below the overall mean (13.8%) in all the control clinics, whereas 5 of the intervention clinics exceeded the study mean ( Figure 2 ). Only one clinic, in the intervention arm, HIV counseled and tested more than half (66.7%) of their TB patients. Overall, the optout strategy identified 8.5% of intervention clinic patients as HIV infected, compared with 2.5% diagnosed with HIV infection in the control clinics (P = 0.044).
The proportion of tested patients with positive HIV test results was similar in the intervention and control arms (36% vs 43%). The numbers of patients with a positive HIV test who were prescribed cotrimoxazole (n = 6/31 and 4/11) or referred for HIV care (n = 7/31 and 2/11) were very small and did not differ significantly between study arms.
DISCUSSION
This study was designed to evaluate the impact of implementing a strategy of routine, provider-initiated (opt-out) HIV counseling on the uptake of counseling and testing of newly registered TB patients in primary care clinics in the Eastern Cape Province of South Africa. The results show that the use of an opt-out strategy was associated with significantly higher HIV counseling and testing rates and that the time to testing tended to be faster in the opt-out study arm than in the control arm, but the overall proportion of those counseled and tested after training in the opt-out approach remained unacceptably low at only 21%.
The major purpose of HIV testing of TB patients is to ensure that HIV care and treatment are rendered in a timely fashion. In this study, the number of HIV-infected TB patients who were prescribed cotrimoxazole and/or referred for HIV care was small and did not differ between arms. The South African Tuberculosis Control guidelines in place at the time of 14, 15 However, all TB nurses had received specific training about current HIV/AIDS guidelines and should have been aware of the recommendations regarding cotrimoxazole use and referral for HIV care. Thus, although the trial demonstrates the positive impact that training in an opt-out strategy can have on the uptake of testing, it underscores the difficulty of integrating HIVand TB care in the challenging world of clinical practice in resource-poor settings.
This trial was carried out without an influx of additional personnel or resources, in a primary care setting that was already overburdened with a large clinical workload. Although HIV testing for TB patients is recommended by global and South African guidelines, implementation of this mandate into practice depends on the capacity of local health facilities to incorporate additional and time-consuming clinical tasks into their already overstretched workloads. Reducing the effort required by both health workers and patients for providing HIV testing by offering the opt-out approach makes it more likely that testing will be provided, but this study illustrates that although instituting a strategy of provider-initiated counseling can increase rates of HIV counseling and testing, it is clearly not sufficient. Additional interventions and resources will surely be required to attain high levels of HIV testing referral into HIV care for TB patients in settings such as ours. To better understand the reasons for the low uptake of HIV counseling by the staff in the clinics, we have undertaken a qualitative study of staff and administrators, the results of which are being analyzed. The issues of stigma connected to both TB and HIV, experienced by both patients and staff, have been well documented in several studies and undoubtedly confound an already complex task. 16, 17 Pragmatic studies carried out in primary care settings often have modest results. In Brazil, a cross-sectional study designed to assess the rate of HIV screening of TB patients in primary care clinics found that approximately 23% of the patients had been screened and that perceived risk by the health worker determined who was tested. 18 A clusterrandomized trial that trained clinic TB nurses in Free State Province, South Africa, to use an algorithm for the diagnosis and management of respiratory diseases (including TB), had voluntary HIV counseling and testing rates of only 9.7% in the intervention and 7.3% in the control study arms. 19 Studies that demonstrated high uptake of counseling and testing in TB patients have been carried out in hospitals (Malawi), 6 in vertical TB programs (Malawi), 1,2 during interventions with extra staff dedicated to the process (ProTEST, Côte d'Ivoire and Democratic Republic of Congo), 4, 20, 21 or by study staff (Haiti and Thailand). 3, 5 Recently, TB programs in Rwanda, Malawi, and Guyana 22 have reported substantial increases in HIV testing of TB patients when national initiatives that provided additional training and resources were coupled with use of the provider-initiated strategy. 22, 23 Our simple and pragmatic cluster randomization design does not permit us to assess a number of qualitative factors that could influence the success of provider-initiated HIV testing as a public health strategy. Randomization based on baseline data permitted us to distribute the diversity of the study clinics evenly between the 2 study arms. If there were factors that influenced the uptake of HIV counseling and testing, the evidence from our evaluations indicates that they were not differentially represented in one study arm versus the other. A more intensive intervention or an intervention more specifically tailored to the needs of individual study clinics may have resulted in greater numbers of TB patients receiving HIV counseling and testing. However, our intention was to test an intervention that was reproducible in the very real environment of staff shortages, limited privacy, and time constraints.
It is possible that our intervention would have been more effective if it had been a Health Department initiative aided by researchers rather than a research project supported by the Health Department. The nurses in the Municipality knew that the interventions were not Health Department initiatives. Given the high workload, it is perhaps not surprising that an outside intervention was not a high priority for the nurses. Researchers from other pragmatic South African studies of interventions in primary care settings have concluded that the involvement of supervisors and management is essential to the success of interventions.
19,24 Although we had full support at the highest levels of supervision, the concept of providerinitiated HIV counseling and testing was still novel and controversial when this study was begun.
Training in the implementation of routine, providerinitiated HIV counseling increased the proportion of adult TB patients who received HIV counseling and testing by 3-fold, but the absolute magnitude of the effect was small. Given the multitude of restraints that hindered the success of HIV counseling of TB patients, we believe that additional interventions will be necessary to optimize HIV testing and care for TB patients in similar settings in sub-Saharan Africa. Providerinitiated HIV counseling and testing is an important step to ensure that TB patients with HIV-related illnesses are diagnosed and referred into HIV care, but a greater investment in primary care health resources is required to improve comprehensive care of TB and HIV in those areas of the world suffering from the collision of these 2 epidemics.
